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promising technique, and the one now being developed for human gene
therapy, is the infection of the cells with genetically engineered
retroviruses. As described in Chapter 3, retro viruses can insert a single
copy of a DNA strand into the cells they infect. By attaching the
appropriate regulatory signals to the inserted DNA, the gene can also
be made to function within its new host. However, the position of
insertion of the foreign gene into the host's DNA is random.

After the bone marrow cells have been transformed, they will be
reimplanted into the patient. A limited number of studies have
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Upcoming attempts at human gene therapy will use retroviruses, infectious agents
that have the ability to insert a single strand of DNA into the DNA of cells they
infect. The genetic material of a retrovirus consists of RNA, which is enzymatically
copied into its close chemical cousin DNA when the virus invades the cell. The
major genes in a DNA copy of the retroviral RNA can be deleted and replaced with
the desired gene from a human cell, along with the appropriate regulatory signals
to ensure the expression of the gene. The bioengineered retroviruses can then be
used to infect bone marrow cells withdrawn from a patient with a defective gene.
The retroviruses insert the functional gene into a random location in the cells'
DNA, and the transformed cells are reimplanted into the patient.